THE FRESH WATER AMPHIPODA OF NORTH AMERICA. 



By A i >A L. Wkckel, 
Of Moline , Illinois. 



All the species of Amphipoda known to occur in the fresh waters 
of North America were described by Prof. Sidney 1. Smith in his 
report on the Crustacea of the Fresh Waters of the United States, pub- 
lished in 1874-. Previous to that report practically no work had been 
done on the fresh- water forms belonging to this group. Since then 
man} T new species have been described, and the present paper is 
intended to include descriptions of all of the species of Amphipoda 
now^ known to occur in the fresh waters of North America. Only 
two species are here described for the first time, but as I have had the 
opportunity of examining specimens- in some cases the types — of 
most of the known forms, it was thought best to redescribe and figure 
them. 

The genera and also the species, in several instances, were in a state 
of confusion; consequently an extensive synon} T my of each species 
described has been included. A bibliography has also been added 
which lists the principal papers dealing with the amphipod fauna of 
the region covered by this paper. 

I am greatly indebted to Dr. S. J. Holmes, of the University of 
Wisconsin, under whose direction this work was conducted, for many 
courtesies received during the preparation of this paper. My thanks 
are due also to Prof. 8. A. Forbes for the loan of a large collection of 
material from the Illinois State laboratory of natural history. A large 
number of specimens were obtained from the United States National 
•Museum, and tin 1 valuable aid thus received is gratefully acknowledged. 

KEY TO FAMILIES AND GENERA. 

A. First antennas with secondary flagellum; fifth peneopods shorter than preceding; 
two rami of third uropods nearly equal; second gnatliopods smaller than 

first IjYsi a nassid.e. Pontoporeia , p. 2t>. 

AA. First antenna? with secondary flagellum; fifth peneopods longer than the pre- 
ceding; second gnathopods generally larger than the first Gammakidjb 

B. Telson cleft; uropods biramous. 

C. inner ramus rudimentary; telson cleft not more than three-fourths distance 
to base. 
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1). Outer ramus of third uropods uniarticulate Encrunyony.e, p. 29 

DO. Outer ramus of third uropods Inarticulate Nijtharyux, p. 30 

CO. Inner ram us not rudimentary, 0110 -half to three- foil rths as longas outer, which 

is Inarticulate; telson cleft to the base, or nearly so Gununuras, p. 3S 

BB. Telson entire. 

0. Third uropods with rami. 

D. Third uropods uniranions; telson short and broad Crangonyx, p. 49 

1)0. Third uropods bi ram ous. Inner ramus rudimentary, outer uniartieulate; 

last two segments of urosome coalescent Stygonertes, p. 51 

00. Third uropods without rami Ajiorraugonyx, p. 53 



AAA. First antenna* without secondary flagellum; telson entire, short and broad; 

third uropods uniranions ( )rciiestiii).k; Jlyulellu , p. 54 

Family L Y S I A NASS I D JTC. 

Only two species, 1 'ontopovf'm hoyi Smith, and J\>ntoj>or(i<i Jil /corn !s 
Smith, have been described as belonging to this family. 1 have not 
had specimens of either, but w ill quote Professor Smith's descriptions 
of them. 

Genus PONTOPOREIA Kr^yer. 

KEY TO SPECIES. 

A. Antenna? not reaching to the posterior end of the abdomen; outer ramus of third 



uropods not more than twice as lung as the peduncle P. Itoyi , p. 20 

A A . Antenna* extending to or beyond the tip of the abdomen; outer ramus of the 
third uropods more than twice as long as the peduncle P. Jilt cor nix, p. 28 



PONTOPOREIA HOYI Smith. 

Gammarnfi brerisiylis Stimpsox, MSS. (female). 

Pontoporeia ajfinix Smith, Am. Jour. Sci., 3rd. ser., 1 [, 1871, p. 453; Prelim. Rep. 
on Dredgings in Lake Superior, 1871, p. 1022. 

Pontoporeia hoyi Smith, Rep. U. S. Fish Com., 1872-73, (1874) p. 047, pi. ji, tig. 5. 

Professor Smith's description follows: 

On lirst examining specimens of this speeies, obtained in Lake Superior in 1871, 1 
regarded them as specifically identical with the J’ontoporeia ajfinix of the Scandina- 
vian lakes and the Baltic. A subsequent and more minute comparison lias, how- 
ever, revealed some differences, which are apparently constant. In the form and 
proportions of tin* segments of the thorax and abdomen, in the size and form of the 
eyes, in the minute details of anteunuhe, antenna.*, and month appendages, 1 can 
detect no differences by which it would be possible to distinguish specimens taken 
in Lake Superior from those sent from Lake Wetter, or from the beautiful figures of 
the Scandinavian species given by Sars.« In the first pair of legs, however, the 
propodus in the American species is proportionately a very little shorter than in the 
European, and the palmary margin is less oblique — that is, it is not so nearly parallel 
with the posterior margin; the posterior margin is somewhat shorter, and furnished 
with fewer hairs; and there are usually two small and slender spines on the palmary 
margin near the tip of the closed dactylus, while in the European species there are 
no real spines upon the palmary margin, but only slender setiform hairs. In both 
the European and American species, there is a very thin and narrow lamellar edge, 

»Histoire Xaturelle des Crustacea d’Ean Douce de Xorvege, 1867, p. 82, pi. vn, 
figs. 10-25; pi. vin, figs. 1-5. 
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extending nearly the whole length of the palmary margin. The dactylus is appar- 
ently a little longer and more slender in the European species. The obliquity of the 
palmary margin, and its armature near the posterior angle, seem to be always char- 
acteristic of the American species, in the young specimens, however, there is often 
but one spine, while in larger ones there are often three. In the third and fourth 
pairs of legs of the American species the dactylus is usually armed on the inside, a 
little way from the tip, with two setiform hairs, while in the European species there 
is only one. Some young specimens of the American species, however, agree with 
the European in having but one hair upon the dactylus, while large ones often have 
three, and in the full-grown male from Lake Michigan, mentioned farther on, there 
are even four. 

The most remarkable differences are in the peculiar, elongated, papilliform append- 
ages upon the sternal portion of the thoracic segments. In tin* European species, 
I)r. (t. O. Sars describes and figures an elongated and slender process depending 
from the middle of the sternum of several of the thoracic segments; and in the single 
specimen which 1 have examined, then 1 are three of these processes, one each on the 
second, third, and fourth segments. Dr. Sars, who has studied the living animals 
very carefully, does not suggest what may be the use of the appendages, or whether 
they ever vary in number or position in different specimens. In specimens from 
Lake Superior there are usually seven of these appendages, one upon the second and 




Fig.]. — I’oNToporeia hoyi. (After Smith. ) 



two each upon the third, fourth, and fifth segments. In form and size, these append- 
ages do not differ, except that in alcoholic specimens they seem to he a little longer 
in the American species. In some specimens of the American species, the append- 
age upon the second segment is wholly wanting, and in two specimens examined 
carefully there was only a single median one upon the third segment. Jn the 
absence of all knowledge of the nature and use of these appendages, it seems useless 
to speculate on their importance as distinctive characters. In a species of Punto - 
porrki from the Gulf of St. Lawrence, which 1 suppose to he the P. affmts of Kroyer, 
there are no such appendages on any of the thoracic segments. This fact, together 
with the variation noticed in the specimens from Lake Superior, would seem to indi- 
cate that these appendages are not of so much importance as might at first be 
supposed. 

This species was found in great abundance in the dredgings in Lake Superior in 
1871, and occurred in every haul from 4 to 169 fathoms. It was also dredged by 
Mr. J. W. Milner in Lake Superior in 1872, in 60 fathoms off Outer Island. It is 
common in the stomach of the whitefish from Lakes Superior and Michigan, and 
probably also from the lower lakes. All the specimens dredged in Lake Superior 
were taken in August and the early part of September, and none of the females were 
carrying eggs during that time. Females carrying eggs were dredged by Dr. Stimp- 
son, in Lake Michigan, in 40 to 60 fathoms, off Racine, Wis., June 24, 1870, and 
with them the adult male form with long antennuke and antenna?. This peculiar 
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form of the adult male, corresponding perfectly with the same form of the European 
species figured ami described by Dr. Sars, 1 have not been able to find among the 
numerous specimens from Lake Superior. A single specimen of this form of the 
male was, however, sent to me by Dr. Stimpson under the manuscript name of 
Gammarus JToi/i , while two specimens of the female were sent as Gammarus hrevistylh. 
These are undoubtedly the same as the (hmnnarius I/oyi and breristihix mentioned, 
without description, by Dr. 1\ U. llov.' 7 

PONTOPOREI A FILICORNIS Smith. 

Gammarus filicornis Stimpson, MSS. 

Pontoporeia filicorn is Smith, Rep. U. S. Fish Com., 1872-73 (1874), p. 049. 

Professor Smith's description follows: 

Male. — Outline of the head very much as in P. affinis. Eyes about as large as in 
that species, slightly elongated, black. Peduncle of the antennula reaching nearly 
to the distal end of the penultimate segment of the peduncle of the antenna, about 
as long as the head and t lie first segment of the thorax together; first segment large 
and thickened; second half as long as the first; third slightly more than half as long 
as the second. Flagellum greatly elongated and very slender, reaching nearly to the 
tip of the abdomen, and composed of thirty-three segments, of which the proximal are 
longer than broad, while they increase in length distally, until, near the tip, they 
are many times longer than broad, and exceedingly slender. The upper side of the 
flagellum is nearly naked, only the alternate segments being furnished with two 
minute seta 4 near the distal extremity, while the under side of each segment is armed 
distally with minute seta?, ami most of the segments with one or several clavate 
(olifactory) papilla, and many of the segments have in addition a peculiar trans- 
parent, shallow, bell-shaped appendage, raised on a very slender peduncle. Sec- 
ondary flagellum reaching to the fourth segment of the primary, and composed of 
four segments, of which the terminal one is very short. Penultimate segment of the 
peduncle of the antenna about as long as the first segment of the peduncle of the 
antennula; ultimate segment slightly shorter; penultimate and antepenultimate seg- 
ments furnished with long, plumose hairs below and several fascicles of short, seti- 
form hairs above. Flagellum much longer than the flagellum of the antennula, very 
slender, and composed of about fifty very elongated and somewhat flattened seg- 
ments, which have about the same proportions as in the flagellum of the antennula, 
and are furnished with the same kinds of appendages. 

Fpimera of almost exactly the same proportions and form as in J\ affini , », and the 
first four margined with plumose hairs in t lie same way. First pair of legs very 
nearly like those of I*, affinis; the palmary margin even slightly more longitudinal 
than in that species, continuous with the posterior margin, and armed with two small 
obtuse spines near the tip of t lie closed daetylus in addition to the setiform hairs. 
Second pair of legs of the same form as in V. affinis, except that the palmary margin 
is slightly concave and a little oblique in a proximal direction; the posterior mar- 
gin furnished with fascicles of setiform hairs, as in that species, and armed close to 
the palmary margin with three or four small obtuse spines. Third and fourth pairs 
of legs like those of P. tiffin is, except that the dactvli have each three setiform hairs 
near the tip, being in this as in several other respects nearer P. Jfoyi. Fifth and 
sixth pairs of legs almost, exactly as in P. affinis, except the posterior margin of the 
propodus in the sixth pair is armed with three pairs <>f small spines. Seventh pair, 
of legs having a few small spines on the propodus, but otherwise as in 1 \ affinis . 

Lateral margins of the first second, and third segments of the abdomen with the 
angles rounded; lateral margin of the third segment furnished with a line of several 
submarginal, plumose seta* near the anterior angle, and behind them armed with five 
large and acute spines directed backward, of which four are in pairs near the middle of 

n Dee]) Water Fauna of Lake Michigan, Trans. Wis. Acad. Sei., 1870-72, p. 98-101. 
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the margin, and one alone near the posterior angle; the posterior edges of the lateral 
expansions of all three of the segments furnished with a few, widely separated, plu- 
mose hairs. Peduncles of the tirst and second pairs of caudal stylets reaching to 
about the same point, a little beyond the extremity of the sixtli segment of the 
abdomen; the outer rami slightly longer than the inner, and those of the second pair 
of stylets only a little shorter than those of the first. Kami of the posterior caudal 
stylets longer than in P. < ((finis; the outer ramus rather more than twice as long as 
the peduncle, narrow, and tapering to an obtuse tip, both edges furnished with long 
plumose hairs, and the outer edge with a sharp spine at the base of each hair. Tel- 
son slightly longer than broad, cleft half-way to the base, and each lobe tipped with 
two short spinules and a plumose seta. There are two of the peculiar papilliform 
appendages on the sternum of the third, fourth, and fifth segments of the thorax, 
as in P. Jloiji , hut apparently none upon the second. 

* Length from the front of the head to the tip of the telson, 6 mm. 

Of this species, I have seen but a single specimen, which was dredged with the 
last species in Lake Michigan in 40 to 00 fathoms, off Racine, by Or. Stimpson, from 
whom it was received under the manuscript name of Gaaununisjilicornis. 

This species differs remarkably from all the heretofore-known species of Pontopo- 
rehue, in the excessive elongation of the flagella of the antennuke and antenna', a 
character which might he regarded by some naturalists as of generic value. The 
very close agreement with P. ajfiais and Ilogi in all other parts of the animal, how- 
ever, seems to indicate a very close affinity with those species, especially the latter; 
and as this one peculiarity is very likely only a sexual character of the old males of 
the species, I retain the species in the genus. The mouth-appendages seem to agree 
perfectly with those of the species just mentioned. The singular armature of the 
lateral margins of the third segment of the abdomen is not peculiar to this species, 
but is almost exactly repeated in P. affiais, P. Ilogi, and the marine species, already 
mentioned, from the Gulf of St. Lawrence, and is probably common to the genus, 
although it seems to have been overlooked till now. 

Family GAMMAR11FE. 

Genus EUCRANGONYX Stebbing. 

KEY TO SPECIES. 

A. Telson about as long as peduncle of third uropods, nut deeply cleft, third 
uropods short. 

B. Outer ramus of third uropods about twice the length of peduncle; inner 
ramus very small, telson cleft one-third distance to base. 



C. Eyes small, elongated, with black pigment E. gracilis, p. 32 

CC. Eyes small without black pigment E. jHfekanlii, p. 35 

BB. Outer ramus of third uropods shorter than peduncle; inner minus absent, 
peduncle produced distally on the inner side into a short, blunt process; 

telson cleft three-fourths distance to base.- E. bif arras, p. 33 

AA. Telson in the male elongated, equaling from one-fourth to one-third length 



of body, rounded distally; telson in female short, with a slight cinargina- 
tion; third uropods with short outer ramus and rudimentary inner ramus, 

E. mnrronatus , p. 2b 

EUCRANGONYX MUCRONATUS (Forbes). 

Crangony.r mncroaafns Forhks, Bull. 111. State Lab. Nat. Hist., No. 1, 1870, p. 0.— 
6. I\ Hay, Am. Nat., XVI., 1SS2, p. 241. 

Encra agoayx wueroaatns Stebbing, Trans. Linn. Sue. London, 2nd scr., VI 1, 
1899, ]>. 423. 

Baclrurus rnucroaafas W. P. Hay, Proc. E. S. Nat. Mus., NXY, 1902, p. 429. 
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Blind. Hoad slightly longer than the first thoracic segment, con- 
cave on its anterior margin at the bases of the tirst an ten me and con- 
vex between them. First antenna 1 in the male half to two-thirds as 
long as the body; in the female about half as long as the body; flagel- 
lum four or live times as long as the peduncle and consisting in the 
male of about thirty-five segments, all but the first seven or eight 
of which are provided with slender olfactory clubs; secondary flagellum 
slightly longer than the first segment of the primary one (usually 
shorter in the female) and composed of two segments, the distal one 
very short. Second antenna' only about one-half as long in the first 




pod; I telson; «j\, t ropod; ( jn . 1 9> 0 n - 2 9* and T . 9 from a female; other figures from 

A MALE. 

pair; peduncle extending beyond that of the first pair; the two distal 
segments elongated, about equal in length; flagellum slightly shorter 
than the peduncle and composed of about ten segments. 

In the male the carpus of the tirst gnathopods is broadly triangular, 
fully as broad as the propodus; pro pod ns about two-thirds as broad as 
long; anterior and posterior margins only slightly convex, the poste- 
rior furnished with three small fascicles of long hairs; palm very ob- 
lique, slightly concave at the center, with a broad lamellar edge, fur- 
nished with two or three fascicles of long hairs, and about ten notched 
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spines, with usually two large spines near the center and three at the 
tip of the closed dactyl; dactyl strongly curved, slightly longer than 
the palm. First gnathopods of the female with the propodus smaller, 
shorter, and broader distally than in the male. 

In the second gnathopods the carpus is slightly longer than broad; 
much larger than in the first pair; propodus not much larger than in 
the first pair and not so broad; the posterior and anterior margins 
only very slightly convex, the posterior furnished with more hairs 
than in the first pair; palm longer than in the first pair, similarly 
armed, but having a few more spines; dactyl strongly curved, as long 
as the palm. Propodus of the second gnathopods in the female not so 
much elongated as in the male, but similarly armed. 

Coxal plates of the three posterior pe neopods oval, not large, with 
both margins serrated. 

Abdominal segments rounded dorsnlly; the lateral margins and all 
the angles broadly rounded. 

The first pair of uropods extend beyond the second pair, which 
extend beyond the third; second pair not longer than the peduncle of 
the first; third pair short, not quite so long as the peduncle of the 
second pair; outer ramus ovate, truncate, about half the length of the 
peduncle, provided distally and laterally with a few hairs; inner 
ramus rudimentary, unarmed, about one-third or one-fourth as long 
as the outer ramus. 

Telson in the male cylindrical, very much elongated, equaling from 
one-fourth to one-third the length of the body, rounded distally, and 
furnished with two clusters of long hairs. In the female the telson is 
short, projecting beyond the tips of the third uropods, having a very 
slight emargination, on either side of which there is a cluster of long, 
stout haii*s. 

Length, 10-15 mm. 

Collected in old wells at Irvington, Indiana; Champaign and 
Normal, Illinois. 

The telson in the female of this species is somewhat incised posteri- 
orly, but less than is usual in this genus; in the male the telson is 
entire and greatly elongated, a feature which does not accord with 
the definition of the genus as originally given by Stebbing. The 
other characters of this species, however, are so much like those of 
the other members of this genus that it seems best to retain it in the 
genus Kitcmn<jony,i\ to which it was assigned by Stebbing, rather 
than to place it in a new genus, Bactrurux , as proposed by Hay. 
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EUCRANGONYX GRACILIS (Smith). 

Crangongx gracilis* Smith, Am. Jour. Sci., 3d per., II, 1871, p. 453; Prelim. Report 
on Dredgings in Lake Superior, 1871, p. 1022; Rep. L. S. Fish Com., 
1872-73, (1874) p. 654. — Forbes, Hull. 111. State Lab. Nat. Hist., No. 1, 1876, 
p. 6.— 0. P. 1 1 ay, Am. Nat., XVI, 1882, p. 241.— W. P. Hay, Proc. U. S. 
Nat, Mils., XXV, 1002, p. 429. 

Eucrangongx gracilis Steering, Trans. Linn. Sou. London, 2d ser., VII, 1899, 
p. 423. 

Eyes small, elongated. First antenna . 1 slightly mote than half as 
long- as the body; peduncle with the first segment shorter than the 
second, which is about twice as long as the third; flagellum twice as 
long as the peduncle and consisting of about thirty segments; second- 
ary flagellum about equal in length to the first segment of the primary 




Fig. 3.— Eucrangonyx gracilis, Ann Arbor, Michigan. m . rp ., maxilliped; for other inscrip- 
tions TO THIS AND SUCCEEDING FIGURES SEE FIG. 2. gn . 9 , SECOND GNATHOPOD OF A SMALL 

female; gn . 2" 9, second gnatiiopod of a large female. Maxilliped drawn to a larger 

SCALE THAN THE OTHER PARTS. 

one, composed of two segments, the terminal one slender and very 
short. Second antenme half as long as the first pair; ultimate and 
penultimate segments of the peduncle near]}" equal; flagellum some- 
what shorter than the peduncle and composed of eight to ten segments. 

Carpus of the first gnathopods in the male about as broad as long; 
the posterior margin produced but slightly and furnished with long 
plumose hairs; pro pod us almost quadrate in outline, a little longer 
than broad; palm convex, slightly oblique, and armed on each side 
with from ten to fifteen notched spines, which are equidistant from 
each other except at the posterior angle, where about five are crowded 
together; each spine is furnished with a hair a short distance from the 
tip; the posterior margin slightly concave, with a few long hairs; 
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dactyl stout, slightly curved, extending to the posterior margin of 
the palm. 

Carpus of the second gnathopods in the male like that of the tirst 
pair; propodus more elongated than in the first pair, broadened dis- 
tally; palm oblique, somewhat arcuate, armed with fifteen or more 
spines similar to those of the first pair, but not crowded into a group 
at the posterior angle; posterior margin of hand with live or six 
groups of hairs; dactyl strongly curved, as long as the palm. In the 
female the propodus of the second gnathopods is proportionally more 
elongated than in the male and does not increase in breadth distal lv. 

Third, fourth, and fifth peneopods with the coxal plates serrate, and 
with small spines on both margins. 

Postero-lateral angles of the first three segments of the abdomen 
produced, terminating in a small tooth. 

First pair of uropods projecting backward beyond the second and 
third pairs, two rami equal and about two-thirds as long as the pedun- 
cle; second pair with rami equal, and equal in length to the peduncle; 
third pair short, reaching to the tip of the second pair, peduncle 
short; outer ramus about twice the length of the peduncle, inner 
ramus very small, slender, shorter than the peduncle, usually without 
spines or hairs. Telson slightly shorter than the peduncle of the 
third uropods; about as broad as long, cleft about one-third the dis- 
tance to the base with two or three spines on the truncate extremities 
of the lobes. 

The specimens of this species differ greatly in size, varying in ma- 
ture specimens from 7-18 mm., but the larger ones agree in all essen- 
tial features with the smaller. 

Distribution . — Providence, Rhode Island; Ann Arbor and Isle 
Royal, Michigan; Lake Huron; Lake Superior; Portage, Wisconsin; 
Champaign, Illinois; Irvington, Indiana; Delaware, Ohio; Nashville, 
Tennessee. 

This species can not belong to the genus Crangon yx to which it was 
assigned by Smith. That genus as generally defined has the third 
uropods uniramous and the telson entire. The new genus Eucran- 
gonyx, in which this species has been placed by Stebbing, is like Gran- 
gonyx in general, but with a small inner ramus to the third uropods 
and with the telson emarginate. 

EUCRANGONYX BIFURCUS (O. P. Hay). 

Cmngonyx bifurcus 0. P. Hay, Am. Nat., XVI, 1882, pp. 145-146. 

Eyes oval, large, about twice as large as those of Eucrangonyx 
gracilis which this species resembles. First an ten me not quite half 
the length of the body; third segment of the peduncle two-thirds as 
long as the first or second segments, which are nearly equal; flagellum 
Proe. N. VI. vol. xxxii — 07 3 
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composed of about twenty-five elongated segments; secondary flagel- 
lum slightly shorter than the first segment of the primary flagellum, 
consisting of two segments, the distal one short; entire antenna} fur- 
nished with comparatively few short hairs. Second antenme slightly 
more than half as long as the first pair; two distal segments of the 
peduncle elongated, nearly equal in length, the third segment short; 
flagellum not so long as the two distal segments of the peduncle, com- 
posed of about six elongated segments; antenme furnished with a few 
hairs and a number of large olfactory clubs. 

Carpus of the first gnathopods in the male short and broadly trian- 
gular, nearly as broad as the propodus; propodus slightly longer than 




broad: lateral margins convex, the posterior provided with four or 
live small fascicles of hairs; palm oblique, armed on each side with 
about twelve spines and a few hairs; dactyl strongly bent near the 
base, as long as the palm. Second gnathopods with the carpus and 
propodus very similar to those of the first pair, but more elongated; 
the palm more oblique, armed with about fifteen notched spines; 
posterior margins furnished with six small fascicles of hairs. 

Last three pairs of peneopods with the coxal plates oval, both 
margins serrate and armed with small spines. 

Abdominal segments rounded dorsally; postero-lateral angles of the 
first three segments produced backward into a tooth. 
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First uropods projecting backward beyond the second pair, and the 
second beyond the third; third pair consisting of a peduncle and a 
single small ramus; peduncle more than twice as long as broad, fur- 
nished with a few spines, and produced distallv on the inner side into 
a short, blunt process furnished at the tip with a small spine; ramus 
about two-thirds the length of the peduncle, provided with a few 
spines. Telson cleft three-fourths the distance to the base, projecting 
beyond the third uropods, lobes diverging toward the tip, each armed 
distally with three or four spines. 

Length, 9 mm. 

Type locality . —Macon. Mississippi. 

This species differs from the other members of the genus Encmn- 
yonyx in the absence of the rudimentary inner ramus of the third 
uropods. In all other characters, however, it so closely resembles the 
species of this genus that it seems best to retain it in Eueraayony'x 
rather than to place it in a new genus. 

EUCRANGONYX PACKARDII (Smith). 

Crangonyx jKickardii Smith, Mem. Xat. Acad. Sci., IV, ISSN, pp. 34-3<>, pi. v, 
figs. 1-1 i. 

The following description, with figures, is taken from Memoirs 
National Academy of Sciences, where the species is described by 
Prof. S. I. Smith as Crangonyx pa chtrflii. 

This species is so closely allied to Crangongx gracilis that it might readily be mis- 
taken for it were it not for the peculiar structure of the eyes. The eyes of C gracilis 
are composed of a few facets, and are abundantly supplied with black pigment. In 
all the specimens of C. packardii which I have seen the eyes are observable with 
difficulty, the black pigment being wholly wanting. The specimens received at 
first were very badly preserved, and I thought the absence of the pigment might 
be due to this fact; but subsequent examination of more perfect specimens shows 
that this can not be the case, and that the eyes are in life undoubtedly wholly with- 
out black pigment. The eyes are scarcely, if at all, observable in the ordinary alco- 
holic specimens, but when rendered translucent by immersion in glycerin the 
structure of the facets is distinctly observable, as shown in fig. 5. As observed by 
Doctor Packard, the flagella of the antennuhe of i\ gracilis are a little shorter, 
and usually contain four or five segments less than C. gracilis , hut this is an uncer- 
tain character, and some specimens of C. gracilis from Lake Superior actually have 
only one nr more segments than the subterranean species. In the antenna* there are 
no constant differences. There are some very slight differences in the first and sec- 
ond pairs of legs; especially in the females, but not greater than usually exist in the 
individuals of a single species in allied genera, and any large series of specimens 
would undoubtedly show all the intermediate forms. In the third to the seventh pair 
of legs there is a constant difference in all the specimens examined, the spines being 
more numerous, longer, and more slender in C. gracilis . The spines upon the first 
and second caudal stylets are a little shorter and more obtuse in C. packardii than 
they usually are in C. gracilis; otherwise there is no difference in the caudal stylets 
and telson. 

These differences are all such as very naturally lead to the supposition that this 
subterranean form has been derived from t lie C. gracilis at no very remote period, 
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although this .supposition may well be held in reserve until we have a more com- 
plete series of the subterranean species for comparison. C. gracilis occurs as far 
south as Grand Rapids, Michigan, whence we have received specimens from Mr. X. 
Coleman, and it very likely occurs in the same region as C. packardii. 

The figures are all from Professor Packard’s original specimens, collected from 
wells in Orleans, Indiana, by Pr. Moses Elrod. (July one of these has the body 
entire; this is a female, 5.5 mm. long, and from which figs. 5 to 8 w’ere made. A 



Fig, 5. — Eucrangonyx packardii. (After Smith, i ah, terminal portion of the abdomen 

WITH THE CROPODA. 

large specimen, a female about 7.5 mm. long, unfortunately wanting most of the 
antennnlse and antennae, collected from a well at New Albany, Indiana, by Dr. John 
Sloan, was sent to Doctor Packard for examination. 



Crangonyx a ntennatus Packard, Am. Nat., XV, 1881, p. 880. 

Eucrangonyx antennatus Stebbing, Trans. Linn. Soc. London, 2d ser., VII, 1899, 
p. 423. 

xY 7 phargus antennatus W. P. Hay, Proc. U. S. Nat. Mus., XXV, 1902, p. 429. 

Eyes composed of a few slightly pigmented facets or wanting alto- 
gether, when present of no definite shape. First antennas more than 
half as long as the body; first and second segments of the peduncle 
nearly equal in length, slightly longer than the third; flagellum about 
three times as long as the peduncle, composed of about twenty-five 
segments in the female; the number of segments in the flagellum 
varies in the two sexes according to Hay’s description, there being 
more in the female than in the male; secondary flagellum longer than 
the basal segment of the primary one, composed of two segments, the 
distal one very short; each segment furnished distall} 7 with a few long 
hairs. Second antenme not half so long as the first pair; flagellum 
short,* not greatly exceeding the third segment of the peduncle and 
composed of about eight segments. 




Genus NIPHARGUS W. P. Hay. 



NIPHARGUS ANTENNATUS (Packard). 
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In the female the first gnathopods have the carpus short, triangular, 
as broad as the propodus; propodus less than twice as long as broad; 
anterior margin slightly convex; posterior margin straight or nearly 
so, furnished with a few fascicles of long hairs; palm slightly oblique 
and convex, furnished on each side with a few hairs, six or eight 
short notched spines, and one long stout spine at the tip of the closed 
dactyl; dactyl stout and curved. In the male, from Hay's descrip- 
tion, the propodus is larger, stouter, and more strongly armed than 
in the female. 

Propodus of the second gnathopods of the female elongated, twice 
as long as broad, narrowed distally; lateral margins slightly convex, 
the posterior one furnished with a few fascicles of long hairs; palm 




oblique, convex, armed as in the lirst pair, but with more numerous 
spines. In the male, according to Hay's description, the second 
gnathopods are larger than in the female and have the propodus pro- 
portionally more developed. 

The abdominal segments are rounded above and without spines. 

The uropods project backward about an equal distance; the terminal 
pair are slight!}' longer than the peduncle of the second pair, with the 
outer ramus well developed, composed of two segments, the terminal 
one very short, and armed distally with a few spines, the lirst segment 
furnished on both margins with four or live spines; inner ramus short, 
rudimentary, and furnished with a few hairs at the tip. 
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Tclson emarginate, the emargination reaching to the middle or 
nearly to the base; each lobe furnished at tin 1 truncate tip with three 
or four stout spines. 

Length 10 mm. 

This species has been collected at various places within Nickajaek 
Cave, Shellmound, Tennessee. 

The genus X! pinny us , to which this species has been assigned by 
Hay, differs from Crangonyx in the telson, which in the latter genus 
is entire and in the former divided, and in the third uropods, which in 
C rang onyx are uniramous and in Xiphargm biramous with the outer 
ramus biarticulate. It differs from Eucrangonyx , in which genus it 
has been placed by Stebbing, in the outer ramus of the third uropods, 
which in Eucrangonyx is uniarticulate and in Xip>hargus biarticulate. 

Genus GAMMARUS Fabrieius. 

KEY TO SPECIES. 

A. Telson cleft to the base. 

I>. Eyes present. 

C. Third uropods with basal segment of outer ramus elongated, terminal segment 
short, styliform; inner ramus half or more than half as long as the outer; 
both rami furnished with long plumose hairs. 

D. Inner ramus of third uropods at least three-fourths as long as the outer; 
nearly as broad as the basal portion of the outer ramus. 

PI Terminal segment of outer ramus of third uropods with long plumose 
hairs on lateral margins; secondary flagellum composed of two to four 

segments G. limmcus , p. 42 

EE. Terminal segment of outer ramus of third uropods without long 
plumose hairs on the lateral margins; secondary flagellum composed 

of five or six segments G.fcisciatus , p. 40 

DD. Inner ramus of third uropods only slightly more than half as long as outer 

ramus; much more slender than the basal portion of the outer 

G. propinquus, p. 46 

CC. Third uropods with the basal segment of the outer ramus elongated, with 
fascicles of a few long hairs on lateral margins; terminal segment short; 
inner ramus rudimentary, shorter than the peduncle. .. G. ramellus , p. 38 

BB. Eyes absent G. cxcus, p. 47 

AA. Telson not cleft to the base G. jiurpurascens , p. 45 

GAMMARUS RAMELLUS, new species. 

Eyes .small, reniform; their distance apart more than twice their 
diameter. First antenna? not quite half .so long as the body; first and 
second segments of the peduncle about equal and nearly twice as long 
as the third; flagellum composed of twenty to twenty-five segments; 
secondary flagellum slightly exceeding the terminal segment of the 
peduncle in length and consisting of three or four segments. Second 
antenna* more than half as long as the first pair; peduncle longer than 
in the preceding* pair; flagellum composed of eight to twelve segments. 

First gnathopods of the male with the carpus triangular, as broad as 
long; propodus slightly longer than broad; lateral margins convex; 
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the posterior one furnished with three or four small fascicles of hairs; 
palm oblique, with two cmarginations, and furnished with a few long 
hairs and a group of six or eight spines at the posterior angle; dactyl 
strongly curved, as long as the palm. 

Carpus in the second gnathopods more elongated than in the first 
pair; propod us oblong; lateral margins only slightly curved, the pos- 
terior one furnished with six 01 seven fascicles of long hairs; palm 
less oblique than in the first pair, furnished with a row of long hairs 
at the base of the lamellar edge and six or seven spines at the rounded 
posterior angle; dactyl not so strongly curved as in the first pair, 
longer than the palm. 




Fig. 7.— Gammarus ramellus, male. Point Arena, California. ?>?., mandible, drawn to a 

LARGER SCALE THAN THE OTHER PARTS; Clb. d., DORSAL SIDF OF THE LAST SEGMENTS OF THE 
ABDOMEN. 



Coxal plates of the last three perreopods with the posterior margins 
serrated and furnished with short spines. 

Postero-latcral angles of the first three abdominal segments pro- 
duced but little and terininatingin a small spine. The last three or four 
abdominal segments are furnished dorsally on each side with a fascicle 
of two or three spines and a few short hairs. 

First uropods projecting backward slightly beyond the peduncle 
of the third pair; third pair with the peduncle short, as broad as long, 
armed distally with a few hairs; outer ramus elongated, Inarticulate, 
the basal segment long, tapering distally, armed laterally with fasci- 
cles of a few long hairs and one or two large spines; terminal segment 
very short, tapering distally and terminating in a tuft of long hairs; 
inner ramus rudimentary, slightly more than half as long as the 
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peduncle, furnished at the tip with a spine and a few hairs, and a few 
short hairs on the inner margin. 

Telson cleft to the base, the lobes rounded distally and furnished 
with a few hairs and a few small spines. 

Length, 10 mm. 

Type locality . — Point Arena, California. Specimens from Portland, 
Oregon, were also examined. These were larger and stouter than 
those from California. 

Type.— Cat. No. 32841, U.S.N.M. 

GAMMARUS FASCIATUS Say. 

Oammctrus fctscictttts Say, Jour. Acad. Nat. Sci. Phila., I, 1817, p. 374. — De Kay, 
Zool. of New York, VI, 1844, p. 37. — Bate, Cat. Amphipodous Crustacea 
British Mus., 1862, p. 210, pi. xxxvn, fig. 6. — Smith, Rep. U. S. Fish Com., 
1872-73 (1874), p. 653. — Forbes, Bull. 111. State Lab. Nat, Hist., No. 1, 
1876, p. 6. 

Eyes reniform; their distance apart slightly exceeding their diame- 
ter. First antennas with the first and second segments nearly ecpial 
in length and twice as long as the third; flagellum twice as long as the 
peduncle and composed of about thirty segments: secondary flagellum 
as long as the second segment of the peduncle and consisting of live or 
six segments. Second antenme about two-thirds the length of the 
first; peduncle exceeding that of the first pair, with the two distal 
segments elongated and nearly equal; flagellum slightly shorter than 
the peduncle and composed of about fifteen segments. 

In the male the carpus of the first gnathopods is triangular, slightly 
longer than broad; propodus not quite twice as long as broad, much 
narrowed distally; palm slightly concave, very oblique, continuous 
with the posterior margin, with a narrow lamellar edge, armed with 
a few long hairs, near the middle of the inner side with a stout spine, 
at the base of which there is a fascicle of long hairs, and three or 
four smaller spines near the tips of the closed dactyl; posterior margin 
with four or five fascicles of long hairs; dactyl strongly curved and 
half as long as the propodus. Propodus of the female much smaller 
than that of the male, only slightly narrowed distally; palm not so 
oblique as in the male, furnished with a few long hairs and a few 
spines at the tip of the closed dactyl, but without a spine at the middle 
of the palm. 

Propodus of the second gnathopods in the male as long as in the 
first pair, broadest distally; lateral margins nearly parallel; the poste- 
rior margin furnished with numerous fascicles of hairs; palm oblique, 
but not so much so as in the first pair, concave in the middle, armed 
with a few short hairs at the base of the broad lamellar edge, a stout 
median spine, and three or four smaller ones at the tip of the closed 
dactyl; dactyl not so strong!}' armed as in the first pair, as long as 
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the palm. Second gnathopods in the female much smaller than in the 
male: carpus elongated, as broad as the propod us; propodus narrow, 
twice as long as broad; lateral margins parallel; palm straight, trans- 
verse, without a lamellar edge and devoid of a median tooth. 

Coxal plates of the last three pe neopods with the posterior margin 
serrate. 



The infero-posterior angles of the second and third abdominal seg- 
ments are slightly produced, forming less than a right angle. The 
fourth, fifth, and sixth segments are slightly angulated dorsally, each 




Fig. 8. — Gammarus fasciatus. <jn. 1 9. 2 ?, first and second gnatiiopods of a female. 

OTHER FIGURES FROM A MALE; mil., MANDIBLE, AND m.i’J)., MAXILLIPED, DRAWN TO A LARGER 
SCALE THAN THE OTHER PARTS; Clb. d., DORSAL SIDE OF THE TERMINAL PART OF THE ABDOMEN. 



bearing three fascicles of well-developed spines, the median one of 
which on the fourth and fifth segments is raised on a distinct 
protuberance. 

First uropods exceeding the second pair in length and projecting 
backward slightly beyond the peduncle of the terminal pair; outer 
ramus of the terminal pair composed of two segments, the first seg- 
ment elongated, furnished on both margins with many long plumose 
hairs and on the outer margin with several small obtuse spines; the 
distal segment very short, styliform, and furnished at the tip with 
several hairs, but having no hairs on the lateral margins; inner ramus 
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not quite so long as the first segment of the outer ramus, armed with a 
few spines on the inner margin and numerous long plumose hairs on 
both margins. 

Telson cleft to the base, the lobes furnished distally with two or 
three spines and a few hairs. 

Length, 10-15 mm. 

Distribution . — Hudson River and Niagara Falls, New York; Ann 
Arbor, Michigan; Lake Superior; Delavan and Lake Geneva, Wis- 
consin; Havana, Illinois; Burlington, Iowa; Redfoot Lake, Tennessee; 
Brookside, West Virginia; Washington, District of Columbia; St. 
Johns River, Florida. 

GAMMARUS LIMN/EUS Smith. 

Gctm, mcirus lacustris Smith, Amer. Jour. Sci., 3d ser., II, 1871, p. 453; Prel. 

Kept, on Dredgings in Lake Superior, 1871, p. 1023. 

Gammarus Ummrns Smith, 7th Rept. U. S. Geol. Survey, 1874, p. 609; Rept. I T . S. 

Fish Com., 1872-73, p. 651, 1874. 

Gammarus robustus Smith, 7th Rept. U. S. Geol. Survey, 1875, p. 610. 

Eves small, slightly elongated. First antenna? about as long as the 
thorax; first and second segments of the peduncle nearly equal, twice 
as long as the third; flagellum composed of about thirty elongated 
segments, which are furnished with few hairs; secondary flagellum 
composed of two to four segments, of which the terminal one is short. 
Second antenmv slightly shorter than the first; peduncle exceeding 
that of the first pair with the two distal segments nearly equal in 
length; flagellum shorter than or nearly equal to the peduncle, con- 
sisting of about twelve segments. 

First gnathopods of the male with the carpus broadly triangular, as 
broad as the pro pod us; propodus a little less than twice as long as 
broad, much narrowed distally; palm very oblique, continuous with 
the posterior margin, and having a lamellar edge furnished with a few 
long hairs, and two long obtuse spines near the middle, and three or 
four smaller spines on each side near the posterior angle; dactyl 
strongly curved and about one-half as long as the propodus; lateral 
margins convex, the posterior one furnished with a few long hairs 
and several short, obtuse spines. In the female the propodus is eon- 
siderably smaller and proportionally shorter than in the male; palm 
oblique, with a narrow lamellar edge continuous with the posterior 
margin, furnished with a few long hairs, and several spines on each 
side of the tip of the closed dactyl; posterior margin furnished with 
several short spines, and numerous long hairs arranged in several 
fascicles. 

Carpus of the second gnathopods in the male slightly longer than in 
the first pair; propodus as long as in the first pair, slightly broadest 
distally; lateral margins nearly parallel, posterior one furnished with 
five or six fascicles of long hairs; palm slightly oblique, concave at the 
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middle, with a broader lamellar edge than in the first pair; armed with 
a long, obtuse spine and a fascicle of long hairs at the center, two or 
three small spines at the posterior angle, and a row of short hairs at 
the base of the lamellar edge. In tin 1 female the carpus and propodus 
are much smaller than in the male and proportionally more elongated; 
carpus fully as broad as the propodus; propodus twice as long as 
broad, palm straight, nearly transverse, without the median spine. 

Posterior margin of the coxal plates of the last three peneopods 
serrate. 

Fourth and fifth abdominal segments rounded above, each bearing 
three fascicles of small spines: the sixth segment with two lateral 




fascicles and two or three short median hairs. Infero-posterior angle 
of the first abdominal segment rounded, in the second and third pro- 
duced posteriorly and forming an acute angle. 

First pair of uropods exceeding the second pair in length and 
extending slightly beyond the peduncle of the third pair. Outer 
ramus of the terminal pair narrow, the basal segment furnished on 
both margins with many long plumose hairs, and on the outer margin 
with a few short spines; terminal segment short, styliform, lateral 
margins as well as tip furnished with long plumose hairs; inner 
ramus slightly shorter than the basal portion of the outer, with both 
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margins furnished with long- plumose hairs and the inner with a few 
spines. 

Telson eleft to the base, each division furnished with three or four 
short spines and several long’ hairs. 

Length, 15 mm. 

Aroostook County, Maine; Caledonia, New York; Marquette, 
Ann Arbor, and Isle Royal, Michigan; dredged in Lake Superior; 
Fort Wingate, New Mexico; Wahsatch Mountains; Shoshone Falls, 
Idaho; Salt Lake City. Utah; Flat Head Lake, Montana; Yellowstone 
National Park. 

This species closely resembles Gammarux faxciatux, from which it 
can be distinguished most easily by the presence of long plumose-hairs 
on the lateral margins of the terminal segment of the outer ramus of 
the third uropods. The other characters in which these two species 
ditl'er can be appreciated only by a careful comparison of specimens 
of the two species. The antenna 4 in Gamma ms limn&us are furnished 
with fewer hairs than in Gammarux faxciatux and the secondary 
flagellum consists of two to four segments (in Gamma not faxciatux 
lire or six). The propodus of the first gnathopods of the male of 
Gammarux timmeux is broader at the proximal end than in Gammarm 
faxciatux\ the lateral margins are more con rex, and the posterior 
margin is furnished with spines, which, if present in Gammarux fax- 
ciatax , are yery small. In the female the propodus of the first 
gnathopods of Gammarux timmrux is much narrower distally and the 
palm is more oblique than in the other species. In Gammarux l tin- 
mens the spines on the abdominal segments are smaller and the 
median ones are not raised on distinct protuberances as they are in 
Go mmarux ' faxcia tux . 

After a careful comparison of the description and figures of Gam- 
ma rm limmens Smith and Gammarux rolmxtux Smith I have con- 
cluded that they are the same species. The two species correspond in 
all characters except the gnathopods, and the differences which are 
there pointed out are not sufficiently marked to justify distinguishing 
the two forms as separate species. In Gammarux Urnnmux the pro- 
podus of the first gnathopods is longer in proportion to the width, the 
palm is more oblique, and the posterior margin is armed with more 
spines than in G ammarus robuxtux. In the second gnathopods the 
propodus of Gammarux tim/ueux is longer than in Gammarux robuxtux . 
These are differences which appear in specimens of different sizes. 
From the lengths of the two species which Smith gives (Gammarux 
timaieux 15-20 mm. and Gammarux robuxtux 10-15 mm.) he evidently 
examined larger specimens of Gammarux thnn mux than of Gammarux 
robuxtux , which fact would account for the differences in the gnatho- 
pods which he found. 
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GAMMARUS PURPURASCENS W. P. Hay. 

Gammarus purpurascen* W. P. IIay, Proc. IT. S. Nat. Mus., XXV, 1902, p. 433. 

Eyes large, reniform; larger than in Gammarus Ihnn&m Smith, 
which species Gammarus jxujntrasems resembles. First antenna 1 
longer than in Gammarus Umnaxis, about half (he length of the body; 
first and second segments of the peduncle nearly equal in length; third 
segment about half as long as the second; flagellum composed of 
twenty-five to thirty segments; secondary flagellum consisting of foiu' 




Fig. 10. — Gammarus purpurascens, male. Nickajack Cave. ah. d., dorsal side of the termi- 
nal segments of the abdomen. 



segments, the distal one veiy short and tapering. Second antenna? 
slightly more than half as long as the first pair; peduncle exceeding 
that of the first pair in length, the two distal segments elongated, 
nearly equal; flagellum slightly shorter than the peduncle, composed 
of about ten segments, each of which bears a small olfactory club. 

First gnathopods of the male with the carpus broadly triangular, 
nearly as broad as the propodus; propodus broad, narrowed distally; 
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palm very oblique, continuous with the posterior margin and furnished 
with a few short hairs on each side, a fascicle of long ones at the cen- 
ter, and a few spines at the tip of the closed dactyl; the posterior and 
anterior margins of the propodus convex, the posterior one provided 
with a few fascicles of long hairs and one or iwo small spines near 
the palm; dactyl strongly curved, half as long as the propodus. 

Second gnathopods with the propodus rectangular, more than half as 
broad as long; lateral margins only slightly convex, the posterior with 
about eight fascicles of long hairs; palm oblique, furnished as in the 
first pair except that no spines extend upon the posterior margin; dac- 
tyl not so strongly curved as in the first pair, extending slightly beyond 
the palm. 

Basal plates of the third, fourth, and fifth peneopods narrow, broad- 
est proximally, with margins serrate and furnished with a few spines. 

Three posterior segments of the abdomen rounded dorsally. each 
furnished with three small fascicles of spines; the spines of the median 
fascicles smaller than those of the lateral ones. 

First pair of uTopods slightly exceeding the second pair in length, 
projecting somewhat beyond the peduncle of the third; third pair with 
a short peduncle only slightly longer than broad; the outer ramus con- 
sisting of two segments, the basal one long and narrow with four or 
five spines on the outer margin and many long plumose hairs; termi- 
nal segment very short, styliform, and furnished distal ly with a few 
long hairs; inner ramus about three-fourths as long as the basal por- 
tion of the outer, with many long plumose hairs and usually a few 
spines on the inner margin. Telson divided almost to the base, with 
a spine and a few hairs on the outer margin, and three or four spines 
and a few short hairs distal ly. 

Length, 10 mm. 

The type specimens of this species were collected at the mouth of 
Nickajack Cave, Shellmound, Tennessee. Specimens of a smaller size 
have also been found in a spring at Bossville, Georgia. 



GAMMARUS PROPINQUUS W. P. Hay. 

Gammurus prophujaus \V. P. IIay, Proc. U. 8 . Nat. Mils., XXV, 1902, p. 224. 

This species is very similar to Gammaru x funehitm Say, but differs 
from it in the following characters: The secondarv flagellum consists 
of from two to five segments; in Gammavus fasti atm from five to six. 
The palm of the lirst gnathopods of the male in G. fasdatus is more 
irregular and more concave. In the second gnathopods it is more 
concave and slightly more oblique than in Gammarux proqyinqmtx. 
The best distinguishing characteristic, however, is in the third uropods, 
the inner ramus of which in Gannnarns }>ro)>inquus is much more 
slender than the outer and half or only slightly more than half as long. 
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In Gammarus fasdatu* the inner ramus is only slightly narrower than 
the outer and at least three-fourths as long. 

Length, 10-15 nun. 

Specimens of this species have been collected in several localities in 
regions about Mammoth Cave, Kentucky, the type coming from a 




spring about 2 miles north of this cave; collected also in springs in the 
Ozark Mountains, Missouri, and in West Virginia. 

GAMMARUS C/ECUS, new species. 

Eyes absent. First antenna? more than half as long as the body; 
second segment of the peduncle slightly longer than the first and 
about three times as long as the third; flagellum composed of twenty 
to thirty elongated segments, each bearing a few short hairs at the 
distal end; secondary flagellum reaching slightly beyond the third 
segment of the primary flagellum, composed of four segments, the 
distal one short and furnished with long hairs. 

Second antenna? are about two-thirds as long as the first pair with 
the peduncle extending far beyond that of the first pair; ultimate 
segment of the peduncle only slightly longer than penultimate which 
is greatly elongated and about equal in length to the antepenultimate; 
flagellum composed of about twelve segments, which are shorter than 
those of the first antenna? and furnished with more hairs. 

The carpus of the first gnathopods of the, male is triangular and 
elongated with the anterior margin furnished with a few long hairs 
and numerous short ones; propodus narrower than the carpus, twice 
as long as broad, with the anterior margin concave, armed sometimes 
with a fascicle of hairs, the posterior margin convex, and the palm 
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almost straight, slightly convex, and armed with four or five spines 
and a few short hairs; dactyl as long as the palm and fitting it closely. 

Second gnathopods with a carpus broader than in the first pair but 
similarly armed; propodus not so broad as the carpus, about twice as 
long as broad and larger than in the first gnathopods; posterior mar- 
gin almost straight; anterior margin slightly convex and usually fur- 
nished with one or two fascicles of hairs; palm very oblique, slightly 
concave at the center, armed with five or six spines at the tip of the 
closed dactyl, and one or two spines and a few short hairs on the 
margin; dactyl strongly curved, as long as the palm. 




Fig. 12.— Gammarus caucus, male. IUodesta Cave, near Canas, Cuba. 



Both margins of the coxal plates of the third, fourth, and fifth 
peneopods are serrate and furnished with spines, those on the anterior 
margin being smaller than those on the posterior. 

Postcro-lateral angles of the third and fourth abdominal segments 
are produced backward and end in a blunt tooth. The last two or 
three abdominal segments arc furnished dorsallv with a few short 
spines. 

The first uropods project slightly beyond the second pair. In both 
pairs the rami are about equal in length and slightly longer than the 
peduncle. The third uropods were broken off in the few specimens 
which I had for examination. Telson cleft to the base, armed distally 
with a few short spines. 
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Length, 10 nun. 

Collected by Dr. C. 11. Figenmann among the roots of a tree, 
Modesta Cave, near Cairns, Cuba. 

Type . -Cat. No. 32080, ( .S.N.M. 



Genus CRANGONYX Bate. 

KEY To SPECIES. 

A. Telson nearly as broad as loinr, with a slight emargiimtion distallv; second urn pods 

with rami equal <\ ritrewt, ]>. 40. 

A A. Telson entire, two-thirds as broad as long; rami of second uropods unequal, the 
outer ramus about half as long as the inner ( \ tennis, p. 50. 

CRANGONYX VITREUS (Cope). 

Rtyyobrmnns vitirns Cork, Anier. Nat., VI, 1872, p. 422; 3rd and 4th Annual 
Repts. of Geol. Survey of Indiana, 1872, p. 181. 

Cranyonyx vitreus Packard, 5th Annual Rept. Peabody Aca<lemy of Science, 
Salem, 1873, p. 05. — Smith, Kept. V. S. Fish Com., 1872-73 (1874), ]>. 050; 
Amer. Jour. Sci., 3rd series, IX, 1875, p. 470. 

Blind. First antenme more than half as long as the body; the 
three segments of the peduncle nearly equal in length; flagellum 
composed of about fifteen segments; secondary flagellum reaching 
beyond the first segment of the primary one, consisting of two seg- 
ments. Second antenme slightly less than half as long as the first 
pair; peduncle extending beyond that of the first pair with the two 
distal segments elongated and nearly equal; flagellum very short, 
scarcely exceeding the distal segment of the peduncle in length and 
composed of six segments. 

Propodus of the first gnathopods in the male slightly longer than 
broad; lateral margins convex, the posterior margin furnished with a 
few long hairs arranged in four or five fascicles; palm oblique, con- 
vex, armed with four or five groups of long hairs and nine or ten 
notched spines, one of which at the posterior angle is much longer 
than the other; dactyl stout. In the second gnathopods the propodus 
is more elongated and more narrowed distallv than in the first pair; 
palm very oblique, convex, armed as in the first pair but bearing a 
few more spines. 

Both margins of the coxal plates of the last three pairs of peneo- 
pods are serrate and armed with small spines. 

First and second uropods extending beyond the telson; the third 
pair projecting only about half way to the tip of the telson; peduncle 
about as broad as long; the single ramus very small, about one-third as 
long as the peduncle, slightly longer than broad, and furnished distallv 
with two short hairs. Telson nearly as broad as long, a very slight 
triangular emargination at the broad distal end, on either side of 
which are four or five spines. 

Proe. N. M. vol. xxxii — 07 4 
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Length, 5 mm. 

Specimens from Mammoth Cave, Kentucky, and Orleans, Indiana. 

In this species the telson has a slight emargination, a feature which 
does not accord with the definition of this genus. The other charac- 
ters of the species, however, are so much like those of the recognized 
members of the genus Cnuujouy.r that it seems best not to assign it to 
a new genus. The specimens upon which this description is based 
were sent to me from the United States National Museum under the 
name Cnntgonys nit reus Packard. The specimens agree in the main 
with Packard’s description of this species; however, he has described 




his specimens so imperfectly that I can not be certain that the speci- 
mens which I have described as C. vitreu.s belong to the same species 
as Packard's. I have followed Packard in quoting Styyobromus citrous 
Cope, as a synonym of Cran<j<my,r nit reus but from Cope's very short 
description of his specimens it is very doubtful if they belong to the 
same species or even genus as Packard's Cmngovy,r vitreus. 

CRANGONYX TENUIS Smith. 

(-'runyouyx tenuis Smitii, Kept. U. S. Fish Coni., 1872-73 (1874), p. 656. 

I have had no specimens of this species for examination, but quote 
the original description: 

A slender, elongated species, with very low epiniera, resembling more in *brm the 
species of Xipharyius than the typical species of Cmngonyx. 
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Eyes not observable in alcoholic specimens. Secondary flagellum of the anten- 
nula? very small, composed of two segments, of which the terminal is very short. 

First and second pairs of legs differing but little in the two sexes. First pair 
stouter than the second, and with the palmary margin of the propodus much more 
oblique; the palmary margin of the propodus of both pairs, and in both sexes, armed 
on each side with a series of stout, obtuse spines, with a notch and a cilium near the 
tip. 

First three segments of the abdomen longer than the last three of the thorax; 
fourth, fifth, and sixth together scarcely longer than the third. Caudal stylets all 
extending to about the same point. First pair with the rami subeqnal, scarcely half 
as long as the peduncle. Peduncle in the second pair reaching a little beyond the 
peduncle of the first pair; the rami very unequal, the outer only half as long as the 
inner. Posterior pair scarcely as long as the telson; the single terminal segment 
very small, and tipped with four or five setiform spinules. Telson two-thirds as 
broad as long, tapering very slightly toward the entire and slightly arcuate posterior 
margin, which is armed with about ten slender spinules. 

In the largest male seen, 13.5 mm. in length (excluding the an ten me), the anten- 
nuke are about 5 mm. long, the flagellum being twice as long as the peduncle and 
composed of about twenty-two segments, while the antenna* are stout, fully 6 mm. 
long, and the flagellum as long as the peduncle, and composed of fifteen segments. 
All the females and most of the males which I have seen are much smaller, being 
fi mm. to 8 mm. in length, and in these the antennnhe are longer than the an ten me; 
and the flagellum of the antennnhe is composed of sixteen to nineteen segments, 
while that of the antenna? has only eight to ten. 

The only specimens which I have seen were found in wells at Middletown, Conn., 
and were sent to me by Air. G. Brown Goode. 

Genus STYGONECTES W. P. Hay. 

STYGONECTES FLAGELLATUS (Benedict). 

Crangonyx Jiagellntus Benedict, Proe. IT. 8. Nat. Mas., XVIII, 1896, p. 616. 

Crangonyx boicemi Flrich, Trans. Amer. Microscopical 8oc., XXIII, 1902, p. 85, 
pi. xiv. 

Sly go nectes flagella In ,s \V. P. Hay, Proe. U. S. Nat. Mus., XXV, 1902, p. 429. 

This blind species is closely related to Evening onyx mucronatus 
(Forbes). It is, however, larger and much stouter. The head, which 
is slightly longer than the first thoracic segment, is proportionally 
narrower and more concave at the insertion of the upper antenme than 
in Eucrangongx 'mucronatus. 

First antenme as long as the body; first two segments of the peduncle 
about equal and three times as long as the third; flagellum composed 
of forty to sixty segments; secondary flagellum extending slightly 
beyond the basal segment of the primary one, composed of two seg- 
ments, the first about four times the length of the second. Second 
antenme slightly less than half as long as the first pair; peduncle 
exceeding* that of the first pair in length; two distal segments much 
elongated and nearly equal; flagellum not quite so long as the peduncle, 
composed of twelve to eighteen segments. 

Propodus of the lirst gmithopods in the male about two-thirds as 
broad as long; lateral margins only slightly convex, the posterior 
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margin furnished with three or four fascicles of spines; palm very 
oblique, slightly convex, with a narrow lamellar edge furnished on 
each side with a row of about twenty-four bifurcate spines, two or 
three of which extend upon the posterior margin; dactyl stout and 
strongly curved. 

In the second gnathopods of the male the propodus is about equal 
in size to that of the first pair, but with the palm less oblique and the 
posterior margin correspondingly longer. 

First uropods extend to the tips of the second pair, the peduncle 
slightly longer than the two rami; second uropods about two-thirds 




as long as the first ones; the lirst and second pairs reaching far beyond 
the third pair (in Eucran(jony,r mueronatm they extend only slightly 
beyond the tip of the third pair); terminal uropods very small, about 
two-thirds as long as the peduncle of the second pair; inner ramus 
rudimentary; the outer one about as long as the peduncle and fur- 
nished distally with a few spines. Telson entire, about three times as 
long as broad at the base, tapering slightly to the distal end, which is 
subtruncate; furnished with several spines at the tip and four or five 
spines on the lateral margins. 
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Length, 18 mm. 

Specimens examined from an artesian well San Marcos, Texas, the 
type locality. 

Cnnujoni/d' botn rxii Ulrich is undoubtedly the same species as Siy- 
</<nuct<'8 jhtyellal if*. The specific differences which Ulrich points out, 
together with the rather small size of the single specimen which he 
examined, indicate that he had an immature specimen. The only dif- 
ferences which he gives are in the number of segments in the antenna? 
and the number of spines on the propodus, which in Cmnyony.r bow- 
ers! * are less than in Si ygoneetes flayc/hitd*. These are characters 
which vary with age, there being fewer segments in the antenme and 
fewer spines on the propodus in the immature forms. 

This is the type species of the genus Sly <j< meet e* to which it was 
assigned by Prof. W. P. Hay. This genus closely resembles the genus 
Cnuiyonyw, but differs from it in having the last two segments of the 
urosome eoaleseent. 

Genus APOCRANGONYX Stebbing. 

APOCRANGONYX LUCIFUGUS (O. P. Hay). 

Crangony.r lucifugus <). P. Hay, Am. Xat., XVI, 1882, p. 144. 

Apovmngony.r Judfugus Stebbing, Trans. Linn. Soc*. London, 2d ser., VII, 
1899, p. 422. 

This species is the type species of the genus Ajewrancjonyw to which 
it has been assigned by Stebbing. This genus differs from ( 'rangonyw, 
in which the species was placed by llay, in the rudimentary third 
uropods which are without rami. 

I have had no specimens of this specie* for examination, but quote 
the original description: 

This is a small, rather elongated species that was obtained from a well in Abing- 
don, Knox County, Illinois. As befits its subterranean mode of life, it is blind and 
of a pale color. In length the largest specimens measure about (> mm. 

Male . — AntennuUe scarcely one-half as long as the body. The third segment of 
the peduncle two-thirds as long as the second; this two-thirds the length of the first. 
Flagellum consisting of about fourteen segments. The secondary flagellum very 
short and with hut two segments. Antenme short, only half as long as the antennuhe. 
Last two segments of its peduncle elongated. Flagellum consisting of but about five 
segments, and shorter than the last two segments of the peduncle taken together. 

Second pair of legs stouter than the first. Propodite of first pair quadrate, with 
nearly a right angle between the palmar and posterior margins. Palmar margin on 
each side of the cutting edge, with a row of about six notched and ciliated spines, 
one or two of which at the posterior angle are larger than the others. The cutting 
edge is entire. Daetylopodite as long as the palmar margin, and furnished along the 
concave edge with a few hairs. 

Propodite of the second pair of legs ovate in outline, twice as long as broad. The 
palmar margin curving gradually into the posterior margin. The cutting edge of the 
palmar surface uneven, and having near the insertion of the dactyl a square projec- 
tion. The palmar surface also armed with two rows of notched and ciliated spines, 
live in the inner row, seven in the outer. Dactyl stout and short. 
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Two posterior pairs of thoracic legs longest of all and about equal to each other. 
All the legs are stout and their basal segments squiimiform. 

Postero-lateral angle of first abdominal segment rounded, of second and third 
from obtuse angled to right angled. 

First pair of caudal stylets extending a little farther back than the second; these 
exceeding slightly the third. The peduncle of the fiist pair somewhat curved, with 
the concavity above, the rami equal and two-thirds as long as the peduncle. The 
peduncle of the second pair little longer than the outer ramus. Inner ramus 
nearly twice as long as the outer. Third pair of caudal stylets rudimentary, consist- 
ing of but a single segment. This somewhat longer than the telson, broadly ovate, 
two-thirds as broad as long and furnished at the tip with two short spines. 

Telson a little longer than wide, narrowing a little to the truncated tip, which is 
provided at each postero-lateral angle with a couple of stout spines. 

Female . — In the female the propodite of the anterior pair of feet resembles closely 
that of the corresponding foot of the male. The palmar margin of the second pro- 
podite is less oblique than in the second foot of the male and does not pass so gradu- 
ally into the posterior margin. It is also destitute of the jagged edge and the square 
process of the male foot. There are fewer spines along the margin. One of the 
spines at the posterior angle is very long and stout. 

This species appears to resemble C. I tennis Smith, but is evidently different. In 
that species, as described by Prof. S. I. Smith, the first pair of feet are stouter than 
the second and have the palmar margin of the propodite much more oblique. The 
reverse is true of the species I describe. Nor do I understand from the description 
of C. tenuis that the posterior caudal stylets each consist of a single segment. There 
aresome minor differences. From 0 . vitreus , judging from Professor Cope’s description 
in Americiut Naturalist, VoL6,p.42?,ti must differ in the caudal stylets. “Penul- 
timate segment, with a stout limb with two equal styles,” is a statement which will 
not apply to my species, whichever the “ penultimate ” segment may be. 

Family ORCHESTIIDyE. 

Genus HYALELLA Smith. 

HYALELLA KNICKERBOCKER I (Bate). 

Allorehestes Knickerbocker i Bate, Cat. Amphip. Crust. Brit. Mils., 1862, p. 36, 
l'l- VI. 

Hyalella dentata Smith, Rep. IT. S. Fish Com., 1872-73 (1874), p. 645, pi. n. 

Hyalella inermis Smith, 7th Kept. U. S. Geol. Survey of Colorado, 1873 (1875) , 

j). 610. 

Allorehestes den tat us Faxon, Bull. Mus. Comp. Zool., Ill, 1876, p. 373, figs. 35, 36. 

Allorehestes dentatus var. inennis Faxon, Bull. Mus. Comp. Zool., Ill, 1876, p. 373. 

IIy<delf(t inermis Stebbinu, Proc. l\ S. Nat. Mus., XXVI, 1903, p. 929. 

Hyalella faxoni Stebbino, Proc. U. S. Nat. Mus., XXVI, 1903, p. 928, pi. lxi. 

Eyes round or nearly so; their distance apart slightly greater than 
their diameter. First untenme shorter than the second pair; first and 
second segments of the peduncle about equal in length, slightly longer 
than the third; flagellum about twice as long as the peduncle and com- 
posed of seven to nine segments; second antenme about half as long 
as the body; peduncle exceeding that of the first pair with the two 
distal segments elongated and nearly equal; flagellum usually but 
little longer than that of the first pair and composed of eight to fifteen 
segments. 
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First gnathopods in the mule more tlum half as broad as long; lateral 
margins strongly eurved and furnished with minute spinules; palm 
transverse, concave at the middle, provided with a few small teeth and 
short hairs at the posterior angle and a tuft of long stiff hairs at the 
anterior one; dactyl strongly curved, shorter than the palm. First 
gnathopods in the female closely resemble those in the male. 

Second gnathopods of the male much longer than the first ones; 
carpus not longer than broad, with a long narrow lobe extending along 
the posterior margin of the propodus; propodus stout, more than halt 
as broad as long, much broadened distally, especially in the mature 




Fig. 15.— Hyalella knickerbockeri. Ann Arbor, Michigan. <jv, 19 , <jn. 29 , first and second 

GNATHOPODS OF THE FEMALE; OTHER FIGURES OF THE MALE. <J)1. 2', SECOND GNATHOPOD OF A 
YOUNG MALE; fin. 2, SECOND GNATHOPOD of a mature male. 



specimens; anterior margin convex; posterior one straight, oblique, 
and unarmed; palm oblique, the middle portion slightly arcuate, with 
a notch near the middle and one or two slight emarginations at the 
posterior angle; provided with a submarginal row of spines; palm in 
immature specimens transverse, emarginations very slight, dactyl not 
so strongly eurved as in the adult. Second gnathopods of the female 
slender and weak; carpus and propodus elongated and much narrower 
than those of the male; carpus more than twice as long as broad, pos- 
terior projection proportionally not so great as in the male; propodus 
more than twice as long as broad; palm forming less than a right 
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angle with the posterior margin, furnished with fewer snbmarginal 
spines than in the male; dactyl not strongl\ T curved and fitting the 
palm closely. 

Posterior margins of the coxal plates of the third, fourth, and fifth 
pe neopods se r rate . 

Postero-lateral angles of the first two abdominal segments slightly 
produced, forming less than a right angle; the first two or three seg- 
ments usually produced dorsally, forming a well-marked median pos- 
terior tooth. 

First uropods almost twice as long as the second pair; third pair 
very short, not exceeding the basal segment of the second pair in 
length; peduncle short, nearly as broad as long, furnished distally 
with a few hairs; the single ramus slender, tapering, about equal in 
length to the peduncle and provided with a few slender seta) at the tip. 

Telson short, entire, as broad as long, and furnished distally with a 
slender seta at each side. Length not exceeding 7 mm. 

Abundant throughout the United States. Collected at Caribou, 
Maine; Cambridge and Quisset Pond, Massachusetts; Ann Arbor, 
Michigan; Isle Royal, Lake Superior; Wisconsin River, Lake Geneva, 
Lake Delavan, and Winnebago Lake, Wisconsin; Omaha, Nebraska; 
Urbana, Pekin, Clifton, Havana, McHenry County, Meredosia Lake, 
and Lake Michigan, at South Chicago, Illinois; New Philadelphia and 
Tuscarawas River, Ohio; Pinev Branch, District of Columbia; Point 
Pinellas, Florida; San Marcos, Texas; Lake Merced, Fresno, Los 
Angeles, West Berkeley, and San Francisco, California; Yellowstone 
National Park; Volean Reventado, Costa Rica. 

Through the kindness of Dr. S. J. Holmes, who has compared the 
types of Bate's All archest ex hiickerbockeri in the British Museum with 
specimens of llyalella dmfata Smith, l am enabled to state definitely 
that the latter are of the same species as Bate's types. From Bate's 
description of AUorchcste* hiickerbockeri in the Catalogue of Amphi- 
podous Crustacea in the British Museum, one can not establish this 
identity, for some of Bate's statements in this description do not agree 
with his own specimens, and he has also confused the two sexes in his 
figures of the gnathopods as well as in his description. Bate’s speci- 
mens were sent to him by Say under the name Gammarus minus Say; 
but Say evidently misidentified his own species, for the specimens 
which he sent to Bate, under the name Gum m arus minus Say, agree in 
no way with his description of this species. The specimens were then 
described by Bate as AUorchestes hiickerbockeri . The specific name 
hiickerbockeri has precedence of dentata, consequently the name of 
the species should be HytdeUa hiickerbockeri (Bate). 

In some specimens of this species the dorsal spines are absent on 
the abdominal segments. These nondentate forms were first described 
by Prof. S. I. Smith, and were given, the specific name inermi *. 
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After coin paring a large number of the dentate 1 and nondentate forms 
1 find they differ only in this one feature, and at present it seems best 
not to make this difference one of specific value; consequently, I have 
made llyalella lama lx synonymous with llyalella kuickerboekert . 

1 have also compared Doctor Stebbing's type specimens of llyalella 
faxou /, from Volcan Reventado, Costa Rit a, with a number of speci- 
mens of Jlyalella kntekerbockerl and feel convinced that they belong 
to the same species. The differences which are pointed out by Doctor 
Stebbing between Ilya 11 1 a fa.nnil and the nondentate forms of 
llyalella knieh rbockerl are very slight and are differences which are 
often found upon comparison of a number of specimens of the same 
species. The principal difference between the two, as pointed out by 
Doctor Stebbing, is the presence of three seta 1 on the inner plate of 
the first maxilla of llyalella ftdvni instead of two. 1 have found 
specimens, however, from Yellowstone National Park and also from 
the Isle Royal, Lake Superior, which agree with llyalella hiicker- 
bockerl in every detail, but on which I found three seta on the inner 
plate of the first maxilla; consequently this distinction between the 
two forms is not valid. 
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